We perform a rigorous comparison between the Spherical Harmonic (SH) and Monte Carlo (MC) methods of solving the Boltzmann Transport Equation (BTE), on a 0.05 tm base BJT. We find the SH and the MC methods give very similar results for the energy distribution function, using an analytical band-structure, at all points within the tested devices. However, the SH method can be as much as seven thousand times faster than the MC approach for solving an identical problem. We explain the agreement by asymptotic analysis of the system of equations generated by the SH expansion of the BTE.
INTRODUCTION
The Spherical Harmonic (SH) method for solving the BTE has given rise to considerable controversy. Researchers developing the method have reported promising results [1] [2] [3] . Other researchers have questioned whether the SH method can indeed provide the distribution function [4] . Still others have called for a study of various methods, including the SH, especially under conditions of rapid spatial variations [5] .
In this paper, we respond to these questions by performing a rigorous comparison between 
In (5) (While this is not immediately obvious, it is due to the relationship between 4 and E, and the fact that A is monotonically decreasing, ensures the expon-
